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NIKITIN, Konstantin Filippovich; NEYNAiK, Yefrem Zinov'yevich; 
MANTIKOV, M.Ye., red. 


[Problems in the hydrogen sulfide therapy of nervous 
diseases] Voprosy serovodorodnoi terapii nervnykh za- 
bolevanii. Moskva, Meditsina, 1944. 210 Pe 
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weYuark, Yu, ANDRONCV A. 


"On the Movements of an Ideal Clock System %ith Two 
Degrees of l'reedom." 


Reports of the Acad. of Sci, of the USSR, 1946, New series, 
vel, 51, no. 1, pp. 17-6, flluetr, J], Hibli. - 3 
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NEYMARK, YU. I, rA '/6T18 


Mey /Jun 


ea ‘Dogeintard, ; ‘Slecttads 
“i. Circuits, Linear 


‘“petermination of the Value of Parameters for Whigk 
Gystem of Autazatic Regulation is Stable," Yu. I. 
J leqmerk, Gor'kiy State U, 14 pp 


“kvtoant 1 Polemekhan“ Vol IX, No 3 


dives method of plotting stability regions of 
-@qaiLibriun positions of linearized systems, both 
divided and discrete, for any pair of parameters. 
“ftubuitted 2 Dec 1947. 
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PA 13/49133 


USSR /Rngzinesring Jul/Aug 48 
Turbines, Water 
Turbe Reguiators 


"Proplem of the BYfect of Hydraulic thrust on the 
Reguiation of a Turbine *" Yu. I. Néymark, Physico- 
tech Inat, Gor'kty U, 2b pp 


“Avtomatika i Telemekh"” Voli IX, No } 


G. V. Aromovich, in a previous article (76T47) 
on this subject, reduced the problem to the a 


equation: o((Pe+Py)ch 4X + (Pe -2 Ich 2E=0. 


Stability of eystem was investigated with respect 


to the compound parameter Sere pe 
cnet ARR ARARIRAAA ce OAL nnn en, 


VasR /thaginesring (Contd) Jul/Aug 48 
lag T. Here Neymark investigates system with respec 


to parameters CC and 7, using & method previously 
described (76718) . Submitted 29 Mar 19h8 . 
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NEYMARK, YU. I. 


USSR/Engineering - Hydraulics, Structures Apr 52 ! 


“Theory of the Vibration Sinking of Sheet Piles," 
Yu. I. Neymark, Cend Physicomath Sci 


"Gidrotekh Stroi" No 4, pp 24-27 


Oa the basis of Simplified process, develops the the- 
ory of pile sizking by vibration, establishing re~ 
lationship among siaking rate, paremeters of driving 
instsllation, its power and experimentally deta péra- 
meters of ground. Vibratory method for driving sheet 
piles, suggested by D. DX Barkan, Laureate of Stalin 
Prize, is used in construc} ton of a number of hydro- 
elec power stations. Yona oe, 


Z ~ 


219726 
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HESARK, UU. 7. ar HUBLEC., I. i. 

't Nerbes Ws oO Rane aan © 
Investigation cf Fericdic Processes an Their Stacility for th Sim lest 
Distributec System of Relay Kerulation of Temperature", Avi atisca i , 
Telemekhaniica, Vol 14, Ko 1, 1955, po 34-43, 


Discusses periodic sol::tions of an equation d tiernal coniuctivi ty 
rd, we Satisfying the bourlary cordiitions: 


ones ree Bs) 

, -~ 5 
} fo- aa) = 
i L. oy 


i 
when {(T) = O with TD>T', £(7)=1 with TZTH 


An investiguti n of periodic solutions is 
and studyin: the relation between coefficients 
responcine te so'rtiens cf equation of thermal 
an: £(T) = 0 sen- tively, - 


conducted for estotlishing 
cf the Fourier series, cor- 
corcuctivity at f(T) =} 
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4 Ss aLi¢ infirite 
This connection is considered a a point transforration ea ue 
dimension space, Th insobile point cf this transformation c 5 
to a periodic solution. 
tability of periodic solutions leacs eee ga 

i ints ab om sanc2s of thetr 

investigation of the stability of {mobile points at omajt eee a fee 
ordinates « The stability of lmuobilo points is ca ‘ . gue 
punto roots cf a certain transcendent equation in respec ) yop 
Ve ry i>y a 5 


of a unit radius. 


An investigation of the s 


L eranis are rresentec. (RZbhel:h, No 1, 195%) 


A mmerical example anc 
SQ: Sum. No. (4:3, 5 Arr. 55 
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Boras tees 


__ WBYMARK Tu.1, (Gor 'kty) 


' in works on struct 
ae hetoa. 4 telem. 14 no.1:88-92 JacF 7530 


(Automatic control) 


comlitions of dynamic 
ural stability (MIRA 10:3) 


syatenso 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820( 


DEPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86- DOD ESROOT LIES 20 
i Ba CE SE eC 


NEQUARK, YU. I. 


"Periodic Cycles and the Stability of Relay Systems", Avtomatika i 
Telenekhanika, Vol 14, No 5, 1953, pp 556-50. 


Discusses a relay system of automatic regulation, consisting of a 
linear element with a transfer coefficient K(P) s\ C3 


| ae) 
and a relay element, the generaliz.d coordinate of which may acquire 
only two values. 


In a periodic ee wens condition es time intervals form a periodic 
sequence when ese, In= tn -— i -ite cds et-tneee the tripping 
time of th relay iS eceestr- aes eoee Repetition takes 
place after m trippings of the ea the duration of the period is 
Y ae Lt ete Laat, 


In the simplest case (m Vr, Uni. “1, <2, ooo are 
equal. 
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The output coordinate wf the linear element y(t) is constructed 3c- 
cording to the transfer coefficient of the Linear element and to the 
values ecostn-2, trl». tne eee fied instant. i va 
of the relay occurs & | y(t)=6 and ding sign of y'(t)-. 
Knowing ese, tn-2e thi» tne the instant of T the relay 
tj], may be found as the root of the equation y no. 


For m unknowns bi hase . veep UMM transcendent equations were 
derived y(0) =O, y¥(VL)=- Bode vCUE bene TeQal-L)MHd Gene (1) 


Analogous equations were derived for cases of forced oscillations. 


The stability of the periodic operating condition at tines peer fra 
Vos ty ig determined inthe following way: for the initia: time se- 
QUuence..+r Ty tATL\3 Vorla the sequence Vee ts boat Tas buiit; 


a 


wn 
4f for small disturbances «+++ At, Ne corresponding 
BETO , 


the system, ‘corresponding to the initial s equence wee Te ( re is stable, 
Oo 


At, Te tend to 
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Finally, the investigation of the stability «f free ani forcec periodic 
operating conditions of the discussed relay system leads_to Ff clarifica- 
tion of the distribution of roots of the type oan} A, : a os 


with respect to a unit circle (aj fly B as constants) « 
The problem of D - expansion with respect to unit circle for the 


éharacteristic equation is briefly analyzed. [Examples are given. 
(RZiiekh, No Ll, 1954) SO: Sum No. 443, 5 Apr. 55 
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NEYMARK, Yu.1, (Gor'kiy). 


Theory of vibrations used in pile driving and pulling. ee eer 


is as 1 
1613-48 '53. (Pile driving) 
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otate tnat a remark lr j.+.vouroiravov's arvicle (Poik lat i 

Ow as we) was in 
acveared in tue alum (orities'} article entitled he Seror oi . 
tons cf botton off : shoag ac Svotens" 


eri ticism of certain of ai 


‘rors jl Doouronravov's art c.cs. 


9. Monthly List of Russian Accessions, Library of Congress, ~~ 1953, Unclassified. 
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USSR/Physics - Singing flame FD-2202 
Caré 1/1 Pub. 146-7/25 
Author :  Neymark, Yu. I., and Aronovich, G. V. 
: Weare eR BASS. 
Title : Conditions for self excitation of a singing flame 
Periodical : JZhur. eksp. iteor. fiz. 28, 568-578, May 1955 ° 
Abstract ; The authors consider the problem of the stability of a singing fleme, 


by proceeding the representations of Rayleigh and taking account of the 
phenomenological lag in combustion. They find their resulte in close 
qualitative agreement with the well known experimental facts. The 
: presént work was completed in 1952 (results appearing in Otchet GIFTI 
in” {Reports of the Gor'kiy Sci.-Res. Phys icotechnical Institute]). In 
iR : 1953 a related work appeared on the problem of the excitation of 
vibrations during slow propagation of a flame in tubes (B. V. Rau- 
7 shenbakh, Zhur. tekh. fiz. 23, 358, 1953). Six references: e.g. Yu. I. 
i, Neymark. Uch. zap. GGU, 14, 1L9L, 1950; Ustoychivost' linearizovannykh 
sistem (Stability of linearized systems), LKVVIA (Leningrad Red Banner 
Military Aviation Engineering Academy), 1949. 


Institution : Gor'kiy State University (GGU) 


Submitted : May 10, 1954 
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112-57-7-14803D 
Translation from: Referativnyy zhurnal, Elektrotekhnika, 1957, Nr 7, p 146 (USSR) 
AUTHOR: Neymark, Yu. I. 


TITLE: Dynamics of the Relay Systems of Automatic Regulation (Mechanical 
Automatic Systems With Dry Friction, Regulation Systems With Hydraulic 
Constant-Speed Servomotor, and Other Similar Systems) (Dinamika releynykh 
sistem avtomaticheskogo regulirovaniya (mekhanicheskiye sistemy avtomatiki 
s sukhim treniyem, sistemy regulirovaniya s gidravlicheskim servomotorom 
postoyannoy skorosti i inyye sistemy podobnogo roda) ) 


ABSTRACT: Bibliographic entry on the author's dissertation for the degree of 
Doctor of Technical Sciences, presented to In-t avtomatiki i telemekhan. AN 
SSSR (Institute of Automation and Telemechanics, AS USSR), Moscow-Gor'kiy, 
1956. 


ASSOCIATION: iIn-t avtomatiki i telemekhan. AN SSSR (Institute of Automation and 
Telemechanics, AS USSR) 


Card 1/1 
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> 
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 4, pi: (USSR) 


AUTHOR: Neymark, Yu. I. 


e 


TITLE: On the Connection Between the Stability Characteristics of Open and 
Closed Dynamic Systems (O svyazi ustoychivostey razomknutoy 1 
zamknatoy dinamicheskikh sistem) 


PERIODICAL: Tr. 3-go Vses. matem. s"yezda. Vol 1. Moscow, AN SSSR, 1956, 
p 63 


ABSTRACT: Bibliographic entry 
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awarded sci deeree of Doc Tec! Bci ror 24 van 37 defense of disserte- 
tion: “Lynemics oF re}. y systems for automatic remuiation (Mecnani- 
ot. systems of autometics with dry triction, systems 0: reenabtion witr. 


; os rae ee cielo ie ae 4%; 
sinele-spend hydraulic servo units, and other similur systems)" at the 


; ~ Uso: 2G 
Council, Inst of Autoastics snd Teleamechanics; AS, vost; Prot 16 6, 
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NEYMARE, Yu.l, (Gor'kiy) 


On sliding process in control relay systems. Avtom. 1 telen.18 
no.1:27-33 Ja '57. (HIBA 10:3) 
(Electric rélays) 
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WEYMARK, Yul. 
AUTHORS None Given. 
TITLE: age of Dissiriabiows (Zesheriva uiesertats: 776 


-~ syal! 1957), ae 
aiencee (Ondsleniys texnnic 


PERTODICaL%Veste ik aN SSSR, 7. ele By Wr 12, pie Terebe2 


avtomatiki 
ABSTRACT? © Institute for artomatioa and Telemecnanscs aytomatL 
ene eae EET . - AppLicayl ins Far whe degree oc! cf a 
Sciences? Ne Ne sautia ~ Nenhinesr problems of the auvymavic <e! 
thecry which arices in comne:tion wi sh the dynamics 
regulator cf weraing (Ne syoyys 2adachi yer ds - a 
ivovariye, veanikayssrcntys / svyazi 3s oinamlkcy crass va i 
khoda). Yu. 1, Meymark = Dynamics of the rez Lay sypteres of 3. 
pees Cmechanicad aurcmatic cys vers of ary friction, Bers 
hydraulic sem omobor of eongstart velocity, anc aan 
(oi namita releynysi. sistem av7omatiches keg? reguizi g/ancy ene 
kiye sishemy eae BS co ukhin treniyem, sisteny Toh t= ere 
draylicheswicn cervomotor um puvtcyannoy akoares 
o roda}. Applicati ‘7 for the degree :f Cant: 
2 Ne Qo Birvukty - The eat vmat oc control c 


yramatirteakeye 2 2 vaniys Ue 
Card 1/1 ee tractor (Aycomaticheskeye Teguliro 
A elekt rotraktera). 
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Defense of Dissertation. 

January ~ July 1957. 

Section af Technical Scien-es, 
Av the Institute for Tonmples Problems of Transport (institut kompleks= 
nykh transportnykh preblen). Applicztion for the degree of Doctor of 
Technical Sciences? A. Ae Sovuncy ~ Organization of Inland water 
transportation tpsrations ss apart cy "SSR sige trandirtatlon network; Organi= 
zateiya raboty vautrennsgo voincge “rersperta kak chasti yedimy trans= 
portncy seti SSSR). 
At the Institute for Machine Science (Institut mashinovedeniya). appli= 
Sabions for the degree of Doober of Technical Sciencess Me A. Kasparov~ 
The production of a coupled hydroturbine with sluable vanes for high 
pressure, and its investigaticn (Sozdaniy2 socenoy povorotnomLopastnoy 
gidroturbiny n& vysokiye napory i yeye issledovaniye). Yu. Bk. Tsvis - 
The study of the process of the prinding of cylindrical teeth (Issledo= 
vaniye prcet3essa 2ubcotocheniya teilindricheskikh subchatykn koles). 
Applications for the res of Carndicate cf Technical Sciences? k. L. 
Daychik — "Tansometrization’ (Terzometrirovaniye) sf hydroturbines and 
generators (Tencometrircvaniyg gidroturoin i generatcrsovy). VY. Ge Lyut= 
teau ~ Investigation of ths tensicn relaxation cf metals at room tem= 
perature by measuring method: of the transversal deformation and X-ray 

Card 3/4 analysis (Issledeveniye relaxsatsis napryazhenly v metallakh pri komnate 
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Defense of Dissertaticn. 3 o-12—L0/L5 
January - July 1957. 


Section 


AVAILABLE! 
card h/k 


of Technical Scien 

noy temperature metodam: iizereniya peperecnnoy derormatsii 1 rentgeno= 
analiza). 

At the Institute fer vetalliscy imeri A. a. Baykov (Institut metailur= 
Zin meni A» Ae Daykovat. Aop ceatcons for the degr Doctor of Tech 
nical Sciences? P. A. Alaksancrevy ~ Contradicticns in the modern deve= 
lopment of blosming, and ways of solving the problem (Protivorechiya v 
sovremenncm naprévienii raeritiya biyumingey i puti razresheniya ikh). 
Me As Kekelidze - Investigation of Calacv.ra manganese ores from the me* 
tallurgical point of view (Issledovaniye chiaturskikn margantsevykh rud 
8 metallurgiztheskoy tochki zreniya). Applications for the degree of 
Candidate cf Technical Sciences? L. I. Ivenov - Elaboraticn and appli= 
cation of the methods of iactope exchange for the thermolynamical inves 
stigation of some double alioys (Razrabctka i primeneniye metoda izotops 
nogo obmena dlya termodinamicheskogs issledcvaniya nekotorykh dvoynykh 
splavov). I. Yue Kozheynikov - Investigation of the thermodynamic reac= 
tion of the dephosphorization of iron (Issisdovaniye termodinamiki res 
aktsii defo3sforatsii zheleza}. G. ae Sokolov - Viscosity, crystallizatie 
on processes, and mineralegical composition cf primary and finite blast- 
furnace slags (Vyackost!, protsessy kristallizatsii i mineralogicheskiy 
sostav pervichnykh i kenechnykh domennykh shlake-). 
Library of Congress. 

1. Control systema-.futcomation 2. Telemetry 3. Geology 
4e Inland weater3-<Transportetion 5, Metallurgy 
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06515 
30V/141-58-1-5/14 


AUTHOR: leymark, Yu, 1, 


TITLE: Method of Point Transformations in the Theory of Nonlinear 
Oscillations, Part I, 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1958, Nr 1, pp 41-66 (USSR) 


ABSTRACT: The article attempts to give a systematic representation. 
ot gome general problems related to the method of point 
transformations, as applied to the systems with an arbit- 
rary number of degrees of freedom, This is only the first 
part of the whole work; the second part is to follow later. 
The method of point transformations was first proposed by 
A. A. Andronov and his collabcrators (Refs 1-10) and was 
applied by them to the problems of automatic control. The 
importance of this method in the theory of nonlinear oscill- 
ations and the theory of automatic control systems spurred 
the author to collect the available material from various 
sources and to construct a complete unified theory. The 
paper is primarily concerned with the problem of the stab- 
ility of fixed points in a point transformation and its 
relationship to the problems of the stability of non- 
periodic motion and the states of equilibrium, The point 
transformation is defined as follows, Each point 
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Jons, Part I, 

M(x, , X5y+0.X,) of a geometrical system AM is transformes 

into another point M(x, , X54 0+-X,) of the system by means 

of: 

% > £10), x,..0m) , 

X = f(x), %o,-..%,) , Ce) 


oc e © «8 © @ ef ee ff @ 


x, = £30, X5y00e0X,) 


The coordinates X19 Xo, eeeyX, are the coordinates of 4M 


while x,, Xo 40+ eX, are the coordinates of H . The trans- 
formation is denoted by Tf go that the system of Eqs (1.1) 
can be written as Mf a Dy which means that the transformatio- 
T is apnlied to the point M and transforms it into the 
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point HM . The transformation T can in turn be applied 
to the point M so that this is transformed into the point 


M . The point H ig thus obtained by a double transformat.- 
ion so that Mf = TH = T(TM) . The transformation which 
‘ransforms the point M into point if may be denoted by 
Similarly, the m-th transformation is denoted by T™ . 4 


point -is said to be a fixed point of the trapsformation 
M 


f if the transformation transforms the point into itself, 
that is, * x 

TM" «= M (12) 

The coordinates x*, xy ...%* of the fixed pcint m* obey 


the relationships defined by Eqs (1.2), which can be regard: 
as formulae representing coordinates of the fixed points of 
the transformation, The €-region of the point M is def 
ined as the ensemble of the points M for which the relation- 
ship expressed by Eq (1.3) is fulfilled, The left-hand side 
terms of this equation can be denoted by Q(M, M¥) and it 
Card 3/7 ‘Tepresents the distance between M and M* . ‘The fixed point 
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M* is said to be asymptotically stable (differentially) if 

it is poseibte to find a certain e-region (€ >0) for the 

point M* which, when subjected to a multiple T trans- 

formation converges on to the point H . This means that 

a ak arbitrary point not belonging to the small e-region 
it is necessary that: 


p(T Ml, u*)<e, ; (1.4) 


where € 0 for m+ 00 and max EW ?O for e=0 . The 


fixed point M is said to be unstable when for a certain 
e€>O in the vicinity of the point M* , there are points 
M which go outside the limits of the e-region when the 
T~transformation is applied, The stability problem is dis- 
cussed on the basis of the above definitions and it is de- 
monstrated in a number of theorems. It is shown that the 
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Method of Point Transformati 


ons in the Theory of 
ions, Part I 


Nonlinear Oscills- 
coordinates of the point can be 
ical form by means of Kas (3.2) 


» 2 linearized 
is represented by Eq (4.1). 
it is Possible to construc: 
ich is given by Eq (4,4). 
Stablish the Stabili 


a straight 
In this case it 
j t ation of the trane- 
formation, j system is represented by a set 
of different e type: 


t) (i 
where the functions x 
Card 5/7 or are periodic functions of time, 


1°--X%, are either independent of time 


then the System is 


= - 13R001136820( 
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autonomous in the first ¢ 
It is shown that the moti 
ented in the phase space 


ase and non-autonomous in the lattes, 
On of an autonomous System, repres- 
by a closed curve ,» 18 asympt- 
otically orbitally stable, if all the phase trajectories near 
to the curve [ tend to it asymptotically for td+oao , 
periodic motion x. 5 93 (t) is asymptotically stable (in 
terms of the Lyapunov criterion), if, for an arbitrarily 

Small pesitive e« it is possible to find Such  6>0 that 

for every perturbation displacement %5(t), 66.3, (t) for 
ted the following is always true: 


It is shown that the problem of dete 
the Stability of periodic motiorx 


1 can be reduced to the proble:a 
of investigation of the Stability of the fixed points of the 
transformation, The relations 
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even one root lies outside. In order to construct a 
reflection a solution must be known to Eq (2.1) describing 
the motion. This is best obtained as an@tpansion in terms 
of a small parameter. This is best done if Eq (2.1) first 
suffers a change of variable as in Eq (2.6). The 
reflection of surfaces S$ and § in the neighbourhood of 
points M, and M, can beahieved by using the inter- 
mediate t~surfaces as in Figure 3. Previous qualitative 
discussions of the behaviour of Single-dgree-of-freedom 
Systems (Refs 61-68) have been presented in two-dimensional 
Phase-space. A study of the wy in which parameter values 
influence more complicated Systems leads to an interest 

in the incidence of bifurcation. Two broad divisions may 
be observed; autonomous, i.e. in which time does not 
appear explicitly in Eqs (1.1) to (1.2) inclusive, and 
non-autonomous. The former may be further divided iato 
those cases in which the construction of point reflections 
are possible or not. The stability of a system is 
conveniently determined by the manner in which it becomes nso 
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unstable. The asymptotic phase trajectories may vanish 
(Figure 6b) or contract to within a particular region 
(Figure 6a). The application of the method of small 
parameters is much facilitated by the derivation of two 
theorems in Section 5. There are 8 figures and 46 
references, of which 4% are Soviet and 2 international. 


ASSOCIATION: Issledovateliskiy fiziko-tekhnicheskiy institut pri 
Gor'’kavskom universitete (Physico-technical Research 


Institute of Gor'kiy University) 
SUBMITTED: December 25. 1958 
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AUTHORS: _Neymark Yu.I., Maklakov, Yu.K. and Yelkina, L.P. 
TITIR: The Circulation of Pulses in a Highly Non-linear System 
Having a Delayed Feedback With Losses 
(Tsirkulyatsiya impul'soy vy 8il'nonelineynoy Slsteme s 
Zapazdyvayushchey obratnoy avyaz'yu, obladayushchey 
dispersiyey) 
PERIODICAL: Radiotekhnika i Elekt 
pp 1348 - 1360 (USSR) 


ABSTRACT: The Generators with a delayed feedback have a certain 
practical interest in radio engineering. A Generator 
of this type (Figure 1) consists of the following 
elements: 1) a non~linear circuit Which can be described 


by a non-linear function f(u) such that the input 
Signal can be expressed by 


Tonika, 1958, Vol 3, Nr li, 
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y(t) = fe (4 ~€)a(E at (3) 


a delay circuit Which is described by: 


u(t) = ¥(t - a) (4) 


Where a denotes the delay time. Eq (4) does not take 
the dispersion (losses) into acco 


unt but, together, 
Eqs (1), (3) and (4) can be used 


and 3) 


8 12, 13, 14 ana 15). 
For the purpose of analysis, it is assumed that the 
j n-linear element of the generator 
such as shown in Figure 2. This Means 
i the output Signal 
ain of rectangular 
Signal can be expressed 
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by Eq (6), where t, are the time 


reaches & value § and at Which x(t) 
fron zero’ to ‘one’ or from ‘one’ to ‘zero’. 


the basic formulae are Given by Eqs 


tT and tS denote the instants of 
the termination ofa 


cycle. Eq (9) shows that the le 
ave a repetition period 
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changes abruptly | 
The signal at the 
ressed by Eq (7) and 
- The above equations 


e@ the operation of various generator 
cperating cycle of the 


Shown in Figure 5), 
(9) and (10). In these, 


the commencement and 


pulse corresponding to the n-th 
ading edges of the pulses 


; » 85 expressed by Eq (11). 


Eq (10) determines the duration of the 
terms of the duration of (n-1)-th pulse. 


written as Rq (14), where +2 denot 


the basis of the theory of 9scillati 
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of iterations (Refs 16, i7 and 18) 
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solution of Eq (15) is stable provided the conditions 
expressed by Eqs (17) and (19) are fulfilled. If the 
System contains multi-pulse cycles, the relationships for 
the inception instant and the termination of the i-th 
pulse are expressed by Eqs (22) and (23), 

for the n-th cycle (consisting of 

expressed by Eqs (24). If ln = 


Tm = to, - ton] > Where Ty ‘denotes distance between 


M-l and m-th pulses and we is the duration of the m-th 


pulse, Eqs (22) ana (23) can be written in the form of 
Eqs (297) and (28). In order to determine the cycle, it is 
necessary to find the solution of these equations for the 
case: 


mn _ pn-l © es 
tye ty = Tarp a “Top 4 


where the subscripis \P relate to the threshold values. 
Card4/6 
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This leads to Eqs (29) and (30). The stability of the 
system is therefore described by Eqs (31) and (32). The 
above equations can be used to construct the so-called 
cyclic function for single-pulse and multi-pulse cycles 
for various values of 6 . The function is represented 
@raphically in Figure 7, where the duration of the n-th 
pulse is expressed by (n-1)-th pulse. From the figure, it 
is seen that for 630.5 , each pulse introduced into the 
system gradually becomes smaller and finally disappears. 
On the other hand, for values of 60.5 it is possible 
to obtain a stable, single-pulse cycle. The above 
theoretical findings were verified experimentally. The 
non-linear element in the investigated system was in the 
form of a cut-off tube, type GP9, whose characteristic is 
as shown in Figure 9; this was sufficiently close to the 
required Z-type characteristic. The delay line in the 
system was a coaxial cable having a total delay of 2.5 us. 
The losses of the line did not introduce any particular 
@nuplications. The experimental results obtained are 
CardS/6 illustrated by the oscillograms of Figures 10, 11, 12 and 13. 
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The oscillograms of Figure 10 show the transient processes 
in a single pulse system, while those of Figure l2 illus- 
trate the transients in a two-pulse system. It was also 
possible to obtain three-puise cycles such as shown in 
Figure 13 but there were practical difficulties in 
obtaining the cycles containing a large number of pulses 
(more than 3). There sare 14 figures and 20 references, 18 
of which are Soviet, 1 English and 1 French. 


ASSCCIATION: Institut radiotekhniki i elektroniki AN SSSR 


(Institute of Radio Engineering and Electronics 
of the Ac.S-c.USSR) 


SUBMITTED: March 19, 1957 
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of the Btability of the Fixed Transformaticn 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly, Radiofizika, 
1959, Vol 2, Nr 3, pp 307 - 508 (USSR) 


ABSTRACT: The work is concerned with defining, the sfapattotnagi 
instability criteria for 4 fixed point/of EAe sRETT $3h 
space into itself for the so-called critical cases: Sone 
of the results given were obtained in an earlier work 
(Ref 1) during the investigation of the pifurcat1o7s of tne 
fixed points. The principal theorem <*ates that 3° Vx’ 
in the vicinity of a fixed point x” is a Lyapunov funct1o02 
(Ref 2) for the transformation y and if in the vicinity 
of a fixed point x*, y* (x | ™ of a transformation Th : 


\a(x, yl gad i 


\v[e(x, y)\ - v[ (x, y* (x)\\ < Bly - Fa (x)\ 


(4) 
Lb 
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Critical Cases 
the function: 


N(x, y) = V(x) + Aly - vad (x)| (5) 


for A >(1 - q) +B will be the Lyapunov function for the 
transformation ce in the vicinity of the point 
(x®, y™ (x*)) 
Two numerical examples of the application of the theorem are 
given. 
There are 2 Soviet references. 

ASSOCIATION: LIssledovatel’skiy fiziko-tekhnicheskiy institut pri 
Gor'kovskom universitete (Physico-engineering Research 
Institute of Gor'kiy University) 


SUBMITTED : April 10, 1959 Le 


Card 2/2 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820( 


ZAPERONED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820 


16.7500 
AUTHORS : 
TITLE: 


PERIODICAL: 


ABSTRACT : 
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82 


Neymark, Yu.t., Gorodetskiy 40249824 Leonov, N.N. 


Investigation of the Stability of Some Distributed Linear 
Systems 


Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 6, pp 967 - 988 (USSR) 


The following dynamic system is considered. The output 
variable y(t) is uniquely determined by the input 
function x(%) for Yat. The set of operations 
necessary for the functions x(t) , in order to obtain 


y(t) , is the operator of the system. If the operator 
is linear the system is also linear. The dynamic system 
is said to be stable if small input perturbations result 
in small perturbations at the output. In order to make 
this definition clearer it is necessary to have 
quantitative characteristics of the input and output 


perturbations. If the characteristics of the input and 
output are denoted as r and Q, the stability require- 
ment states that for « > 0, §y should be smaller than 
e if mx 6 , where 6 >O and is independent of ¢«. 
It is assumed that the input and output variables x(t) 
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and y(t) can undergo Laplace transformations and that 
the relationship between them can be expressed by: 


y(p) = K(p)x(p) Gee haar 


It is knowm that from the condition expressed by Eq (1.2) 
it follows that the transformation F(p) of the function 
f(t) is an analytic function of p in the semi-plane 

Rep > ¢ and that for an arbitrary 6') ao , it is possible 
to write: 


0° [>] 
rf = We (< ool at... @ f= | ef gre ay (1.5) . 
cy 


If rf = ef , the following theorem is true: "In order 

that a linear system be stable with respect to all the 
perturbations x(t) , for which px€{ +00, it is necessary 
that the function K(p) should be analytical for Rep)» y¥ 
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and it is sufficient for the function to be analytical 
in any semi-plane Rep >y' where y'¢ xy". A further 
theorem states the following: "rn order that the 

linear system be stable in the sense: 


rf = Suppyoe | ecer| » Qf = Surry o° | ectd| (1.7) 


for [{‘= 7 it is necessary that the system should be 
stable in accordance with Eqs (1.5) at [=y and it is 
sufficient that the function K(p) should be analytical 
in any semi-plane Rep» y' for y¥' ZO and that the 


integral: +00 


| ax | ap|* peiv®” (1.8) 


7 uw 


should be convergent’. A system described by : 


Card3/6 
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2 \ 
: ae -~ a = - b— - 2 Day = £ fu) (1.9) 
ot Ox 0x 


dz, = 
—= ab, = £FLCE yy Eny ace E_) 
: is’s 1 2 ’ 
a | z ‘a : : ” (1.10) 
=1l, 2, ...,n- 


is considered as a general example. The system can be 
linearized and the equations are then written as 

Eqs (1.11) and (1.12). If it is assumed that the initial 
conditions are 0 , Eqs (1.11) and (1.12) can be written 
as Eqs (1.13) and (1.14). The solution of this system can 


be written as; 
B = K(p)A YY 
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Where A and B are vectors and K(p) is expressed 
by the matrix given by Eq (1.17). rt is shown that the 
Solution of the stability problem is equivalent to the 
investigation of the roots of the so-called characteristic 
equation; this is expressed by A(p) =0. The above 
theoretical results are employed to investigate the 
Stability of i » the so-called 
enskiy is considered, The system 
It is shown that its 
in the form of Eq (2.7). 


ty System is investigated. 
System/described by Eqs (4.1), 
A temperature controller is also considered. .The operation 
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of the system is described by Eqs (5.1) and (5.5). 
There are 11 figures and 24 references, 1 of which is 
English and 23 are Soviet. 


ASSOCIATION: Nauchno-issledovatel'skiy fiziko-t ekhnicheskiy 
institut pri Gor'kovskom universitete (Scientific- 


research Physics-engineering Institute of Gor'ki 
University) A 
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AUTHOR: ellawmazk, Yu.l. 
TITLE: A Nymerical Method for Determining Periodic Motions in 


an /utomatic-controt System 


PERIODICAL” Lzvestiya vysshikh uchebnykh zavedenly, 
(1959, Vol 2, Nr 6, PP 989 - 994 (USSR) 
ABSTRACT: A control system consisting of a linear loop and a non- 
linear element is considered. It is assumed that there 
is a periodic excitation at t as a result 


Radiofizika, 


he input and that 
a periodic regime is possible. Then the output of the 
nonlinear element is also periodic and Fourier series can 

be written in all three cases. Further relations are 
obtained by noting that the output from the nonlinear 
element is the input to the linear loop- Apart from the 
difficulty of writing down the equations explicitl:, 4 
further difficulty arises in that the system of equations 


is infinite. The solut ed by neglecting 
d by making suitable approximations 


The perio 
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obtained by the method of least squares. After 
substitution of the input expressions in the out put 
expressions We arrive at the required approximation. 
This will give equations for the amplitudes of the 
harmonics and a similar procedure will give equations 
for the values of the input excitation at the discrete 
moments of time. A particular example is considered 
consisting of a linear centrally stable loop and a non- 
linear loop with a symmetric characteristic. Two sets 

of equations are obtained, each of which is inconsistent 
(corresponding to two guessed values of the frequency). 
Bach set is solved by omitting the last equation and 

after substitution in the last equation, interpolation 
gives a new value of the frequency. Thus, eventually, 

a value of the frequency is obtained for which a consistent 
set of equations exists. This is then the required 
frequency. vi 
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AUTHOR: _Neynark, Yu-l--——- — 30¥/20-127-5-6/58 


TITLE: On the Permissibility of Linearizetion in Studying Stability 
BRIODICAL: Doklady Akademii nauk 3SSR,1959,Vol 127,"r 5,pp 961-964 (USSR) 


ABSTRACT: Let the values of the functions u(t) and w(t) belong to the 
linear normed functional spaces U and 1 . The operator which 
makes correspond uniquely a u(t) to every wlt), Ut, is 
called a dynamic syaten. a is called the input and u(t) 
the output. Let the output u(t) = 9 correspond to the input 
w(t) = 0. The motion of the dynamic system which corresponds 
to the input “(t) = 0 is called stable, if Hu(tjii<é€ , 
if llw(t)ii < 8 . Theorem : The linear dynamic system 


t 
(1) u(t) = {ee Ee 


where G(t,t) is a linear operator, is stable, if 
t 


é 
(2) sup \ No(t,, cat < +o. 
t,t, 


0 
card 1/2 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136820( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 Se ee 


nS Ld | 


On the Permissibility of Linearization in Studying 30V/20-127-5-6/58 
Stability 


Then the equation 


t 
(4) ult) = § G(t,t)(e(T,ule)) ew (cy)ar 


-a@ 


is considered; let the Solution for t st, be known. Theorem 2 


gives conditions which must be satisfied by G and f in order 
that the solution be uniquely continuable onto the interval 
toot, | ; an estimation for |Ju(t)ii is given. In theorem 3 


it is concluded from the stability of the linear system (2) 
misprint !) that (4) is stable under certain supnositions. 
The author considers the extension of the results to systems 

and possibilities of application of the threa theorems. 
There are 7 references, 4 of which are Soviet, 1 American, 
1 German, and 1 Bnglish. 
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ark Turk 1s SOY/206129-476/68 
Some Cases of the Dependence of Periodical Motions on Parameters 
PERIODICAL: Doklady Akademii nauk SSSR,1959,Vol 129,!r 4,pp 736-739 (USSR) 


ABSTRACT: The author formulates without a proof Vive long theorems on the 
bifurcation of fixed points of a mepping and on some cases (not 
appearing in the plane), where the peridtfic motion arises from 
another one in the moment of the change of stability. The change 
of stability may appear if the characteristic equation contains 


one root -1 or two roots etl? - Besides it is shown that the 
proposed method can also be used for the investigation of the 
case where a periodic solution arises fron a position of equi- 
librium of the type of a composed vortex point. Theorem 1 is 
already published in [ Ref Sf: The author mentions A.A. 
Andronov, Ye.A.Leontovich, and N.N.Brushlinskaye. 
There are 12 references, 11 of which are Soviet, and 1 French. 
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AUTHOR: Neymark Yu.l. 
TITLE: Stability of the Fixed Point of a Point Transf 
a Critical Case b 


ormation for 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly, Radiofizika, 
1960, Vol 3, Nr 2, pp 342 - 543 (USSR) 


ABSTRACT: Two theorems regarding the stability or instability of 
a fixed point M (O, eees 0) of a type T point 


transformation, defined by: 

n 

2 2 
x A, “> a OMe Pes 
n i jal ij j 1 n, 


(1) 
x,) in Eq (1) 


xX, = x, + G(x) 1%Qs a aerty 


ion & (x, > ai'erbry 


are given. The express 
ion which becomes 


negative funct zero at the point 


is a non- 

m* . The first theorem states that the fixed point of the 

transformation defined by Eq (1) is stable if all A, = 0 

and if the equilibrium state of the system of linear 
coefficients: 


Cardl/2 differential equations with constant 
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(2) 


is asymptotically stable. The second theorem affirms 
that the fixed point M of the transformation given 
by Eq (1) is unstable if at least one A. £0 and if 


at least one root of the characteristic equation of the 
system defined by Eq (2) has a positive real part. The 
theorems are proved on the basis of the Lyapunov function 
v which is defined by Eq (4). There are 3 Soviet 
references. 


ASSOCIATION: Nauchno~issledovatel'skiy fiziko-tekhnicheskiy institut 
pri Gor‘kovskom universitete (Scientific-research 
Physics-engineering Institute of Gor'kiy University) 
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AUTHORS : Neymark, Yu.I, and shi1'nikde2/ E362 bA 
TITLE: Investigation of Nearly Piece-linear Dynamic suse 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Radiofizika, 


1960, Vol. 3, Now 3, pp-478 - 495 


TEXT: The results obtained in an earlier work (Ref. 5) are 
extended to the nearly piece-linear systems by employing the 
method of a small parameter (Refs. 1-3). It is assumed that 
depending on the state and possibly the previous behaviour of 

the dynamic system considered, this can be described by one of 

N systems of the differential equations of the type (Ref. 9): we 


j _ xd ees | J 
dx; /dt = Xs (t; x Mee x) (1.1) 


The transformation from Pp description to q system of description 
takes place when the transformation point is on the surface: 
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p i 8s ‘ p Pp : 
vey XD ) 2 Aq 'ti Xpveees fa S 0 (1.2) f 


=P 
Bae! X)0° 


q 
Here, the values of the new variables x4 sony X at the 


instant t are determined ty the values of the previous variables 
at the same instant and are defined by: 


oe, xP ) (1.3) 
n 
p 


x3 = GPd (¢; x? ‘ 


8% n,) 


The functions xe of each system of Eqs. (1.1) and also the 
Card 2/6 
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functions S, 2». , G are capable of being differentiated a 
suitable number of times. Further, it is assumed that if the 

system is non-autonomous, i.e. if the time t is explicitly 

present in at least one of the functions X, S, fl, G, the 
functions are periodic with a period 2™. The phase space of 

the above system consists of phase sub-spaces D> ase qd. ; f 
The transition from one phase sub-space $, into another sub- 
space < is effected in accordance with the transformation 


defined by Eq (1.3), provided the conditions of Eq.(1.2) are met. 
Consequentiy, the points of the surface er of the phase sub- 


space q , Which satisfy Eq. (13), can be regarded as being 


identical with the corresponding points of the phase sub-space 
dg .- As an example of a system which can be describ~d by the 


above equations, the following system of differential equations: 
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dx, /dt = 


1 
Le) 
-~ 
ct 
“ 


eoey x_) (1.4) 
n 
(i = 1.2, ee n) 


1s considered. In this system, the functions 9, are subject 4 
to the discontinuities of tne first kind on th. smooth surfaces 
s. » Which split the space D of the variables Xp» Xgr sees x, 
and t into regions Dy» eaey Di. » In each of these regions, 
D. , the equations of motion are in the form of Eqs. (1.5), where 


i are smooth functions in D e In order to obtain a 


complete description of the phase-point motion it is necessary to 
determine what happens when the point reaches the boundary of the 
region D, - For this purpose, various special cases of the phase 


trajectories lying in the vicinity of the discontinuity surfaces S. 
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are investigated. In the sub-space q,. » a trajectory L is 


described by a ayatem of vectorial equations defined by Bg. (2.b). 
Now the transformation rer of the solution of Eqs (2.1) is 
in the form of Eqs (2.5). Investigation of the Stability of the 


periodic solutions of the system represented by Eqs (1.1) for vé 


b = O is done by considering the characteristic equation, which 

is in the form of Eq (3.6). The periodic solution is stable for 
all the roots of the characteristic equation lying inside a unit 
circle. It is shown that tne periodic solutions corresponding to 
the generating solutions for ww are stable if (n -m roots of 
the characteristic equation, are smaller than unity and if the roots 
of Eq. (4.6) Lie in the lefthand semiplane. The above analytical 
results are used to investigate some special Systems. The first 

of these is described by Eqs (5.1). The second system is 
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State | of equilibrium on the surface of a discontinuity. Izv.vys. 
ucheb.zav.; radiofiz. 3 no.4:694-705 '60. (MIRA 13:9) 


1. Nauchno-issledovatel akiy fiziko-tekhnichestiy institut pri 


Gor'kovakon universitete. 
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AUTHORS: Neymark, Yu. L., Pufayev, N. A. (Gor 'kiy) 

TITLE: Permuteble Relations in Analytical Mechanics of Nonholonomeous 
Systems 


PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol. 24, No. 6, 
pp. 1013-1017 


TEXT: The authors investigate the question how far it is justified 
to assume the correctness of the relation 


(0.1) ada, - fae 0, 

where d is the differentiation with respect to the «ime and d the 
virtual variation, not only for holonomeous but also for non- 
holonomeous systems. It is gdmissible according to Hamel and Volterra, 
it is not admissible according to Levi-Civite, Amaldi and others. 


The authors show that the discrepancy arises, since the operations 
ad and dd occurring in (0.1) are not satisfactorily defined. In 
the neighborhood of the considered path of motion q, = a, (t) the 

authors introduce @ curvilinear system q, * qs Uz, Wy cory U ) so 
that Uy * u, es... sus 0 corresponds to thé path, where u, & t 
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Systems 
is on the path. The planes which touch the surfaces Lae ea de 
soe FUL OQ in the points us = a, Seen SUF O are the planes 


of virtual displacements of the system. For linear and homogeneous 


kinematic bindings now it is defined: 
3 KX 
dag = 284 dae = qu, (T = lye0y MK] 
: 4 
1s oa ou, ros 1,..., @) 


dqy = @e dq, Say = ans da, (© am+kt+1, 2.903 go1,--,0) 


where m is the number of the degrees of freedom, k fixed number 
(0=k <= n-m), where it is summed over double indices, anc where 


P,S,l = 1p coon » MEL = Tpee0y NG j= mtl,-.-5 n3 §= m+1,...,m+k 
ow, B rrQrerd 2 lyecey MHky Oo meK+1, MtK+2,--69M - 
If for a nonholonomeous system with the bindings 
1.2 d. = 3 
( ) q @. 44, 


J J 
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Systems 


there are introduced the quasicoordinates T 


(1.3) oF 


(1.4) ada, ow édq)y = OQ, dado, = dd, = Baru tM oT, } diqo-° 


where 
1.5) tape 2 


(1.6) BS - 


zs 
©. 


Baty? 


va) ba, (faa 


Oa @s 02a 


Nes 4.4, - Ag 
then one obtains the relations 


29, 


Ss 


ay,” Fy, 


B_ } 
~ se, ! bud 2d 6 
ee BO + da 
at Uae aq, *4 


qree 


re i 


= 
eB 


= dy 
ee 


oOo 


o+k by 


3 


xronecker 
symbol ) . 


The two aspects mentioned above correspond to the cases k = n - 


ang k = Q. 


Now the authors show that tha equations of motion of a nonholonomeous 


system can be written with tne aid of (1.4) so that the equations 
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in quasicdordinates of Hamel as well as the equations in real co- 
ordinates of Chaplygin are obtained as special cases. In the same 

way the principle of stationary effect can be formulated in a / 
general form also valid for nonholonomeous systems. 


The authors mention Suslov, Chaplygin, V. J. Kirgetov and P. 
Voronets. 


There are 23 references: 11 Soviet, 5 German, 3 Italian, 2 French, 
1 American and 1 Norwegian. 
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AUTHORS: _Neymark, Yu.1., and Gol'dberg, VN. 
Sit Scien Semaine 


TITLE: Existence Theorems for Nonlinear Mixed Problems 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 2, 
pp. 262 ~ 265 


TEXT: Problem I + Determine in the atrip Phe = O<x gi, OXtST > an K 


n, times (n, « max (2,n)) continuously differentiabla solution u(x,t) of the 


problem 
(1) Bie ae SS f(x, ty Us Uys ur») 
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(3) u(x,0) . Y (x #) ’ u,(x,0) - Y (x1) 
Problem II : Determine in 7 an no times continuously differentiable 


solution of 


(6) u(x,0) = Y (es) 


Under the assumption that the functions f, tes Y. and the coefficients A as 
well as their derivatives satisfy certain Wend tiene: the author prove the 
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existence of the solutions in the large, the uniqueness of them and the 
continucua dependence on the parameter and differentiability with respect 

to the parameter, with the aid of the mathod used in (Re?. 11) for questions 
of stability (theorems 1-3). Then it is shown that if the derivatives Ura 


are understood as components of a vector u (x,t), then the problems can be 
reduced to a system of integrel equations whick, with the aid of a certain 
"dynamic" operator St, ia written in the form 


(8) ype Xp. 


The theorems 4-6 contain assertions of existence and uniqueness as well as 
aseertions on the continuous dependence of / and differentiability with x 
reapect to A for the solutions of (8). Thén the theorema 1-3 follow from 

the theorems 4-6 . - There ara 12 Soviet referencen. 


ASSOCIATION: Gor'kovskiy issledovatel'skiy fiziko-tekhnicheskiy inatitut Gor! 
kovekogo gosudarstvennogo universiteta imeni N.I. Lobachevakogo (Ger'kiy Physic- 
al Technical Research Institute of the Gor'kiy State University imeni N.I. 
Lobachevskiy) 

PRESENTED: June 9, 1yoU, by 3.L. Sobolav, Academician SUBMITTED: May 30,1960 
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AUTHOR’ Neymerk, Yu. I. (USSR) 
TITLE: Parameter dependence of periodic motions in otomatic 


control systena 


SOURCE: International Federation of Automatic Control. lst 
Congress, Moscow, 1960. Teoriya neprerywykh sisten. 
Spetsial'nyye natematicheakiye problemy. Moscow, 
Izd-vo AN SSSR, 1961. Trudy, v. 1, 603-610 ] 
TEXT: The relationship is considered, by the method of pcint transfor— 
mations, between variation of the paremeters ; and periodic motion of 


the system, represented in phase space by the closed trajectury [". The 
system ia described by the equations 


a 


“it * Xi (x)sXyre00y% 5 Jy» Moreces We) (i =1,2,e¢en) 5 (1) 
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where xX are phase coordinates. The periodic motion, represented by [', 
is asymptotically stable if the trajectories, neighboring to ng converge 
to [— for tt +00. The totelity of these converging trajectories 
form the region of convergence o([') of the periodic motion [. It is 
assumed that the right-hand sides of Eq. (1) are sufficiently smooth 
functions. If the parameters vary continuously, the periodic motion oa 
also varies continuously; for certain values of the parameters, called 
bifurcation values, the periodic motion may vanish. These values of the 
paremeters form special surfaces (called bifurcation surfaces) in the para— 
meter space. The region of parameter space bounded by these surfaces 
corresponds to the values of the paranetera for which the system ellows 
periodic motion aad inside of which thia motion is a continuous function 
of the parametera - The bifurcaticn of [' can occur in the following 
circumstencess (1) One of the characteristic roots of [" equals +l } 
(2) [ contracts to a point, i.e., a state of equilibrium; (3) the 
period of the motion hecomes infinite. Only the first two cases are con- 
sidered in detail (as the third is leas interesting). The stability of 
the periodic motion depends on the roots of 
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x(z3 My Kosecces M,) = O . (2) 
Stability is disturbed if one of the conditions 
x( +iy Myreces Ha) bed 0, x( - ly Myreees Ba) os 0, 


ig 
x(e '} Myseces bo) es 0 (0o<O< Tr) e 
is satisfied. The satisfaction of each of these conditions corresponds to 
& surface in parameter space I4y9 Moseees Mea 3 these surfaces are denoted 
by Nip Ny end N,, reapectively. Teking into consideration the sur- 


faces Shik: cetceugund to the vanishing of t » it follows that. the i 
of existence and atability of [™ is bounded by the surfaces N +1? Nu 


No, N and N., . If the parameters vary continuously ond evel 
gq» Mw 


the syatem ia carried outside the region of existence und atability eof 
through one of the bounding surfaces, the following cases may arise: 
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Either [ and 6G voniah, or the stable periodic motion pasacs inte 4 

new stable element (a new stable periodic motion, stable equilibrium, 6 
atable torus), whereby the region 6 is transformed into the regior of 
convergence of the new stable element. The first case corresponds to a 
complete change in operating conditions; the new operating conditions may 
tarn out to be emergency conditions. In the second case, the transition 

is smooth, The two cases differ elao by the fact that, whereas in the first 
case a return to the original operating conditions is impossible, in the 
second case this may happen. Further, the case of smooth transition is 
discussed in more details; in particuler, passage through the various 
bounding surfaces is considered. Another type of bifurcation of periodic 
motion may be due to discontinuities in the right-hend sidea of the di.fferen- 
tial equations. Such a bifurcetion ia illuatrated by means of a relay ays— 
tem. Another typical case of bifurcation is the appearance of so-called 
additionel switching. A discussion followed. There are 12 Soviet—bloc 


references. 
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TITLEs Some Numerical Methods for Pinding Periodic Motions of 


Automatic Contro) Systems 


PERIODICALs Avtomatika 4 telemekhanika, 1961, Vol. 22, No. 1, Pp. 47-56 


of the author's previous Papers (Ref.20). When applying this method, the 
equation of motion of the system.ig not assumed to be known. Knowledge of 
the frequency characteristic of the linear terms and of the graphical x 


sufficient. In the first part of the Ppreaent paper, the author develops 
the initial relations for his numerical methods. He studies an open 
syatem (Fig.1) consisting of a linaar tern K(p) with a frequency 
Characteristia K(iw) « K,() + 1K, (c.) and a non linear term whose 


Characteristio ig Biven both @raphically and analytically. The pertodic 
eee approximately be Given either in forn of a finite section of a 
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Fourier series or in form of a number of values ror equal time intervals. 


If the input Quantity may be desoribed 


with x “J A pfin kat + Hcos kuwtt 


ok, sin rig + 5, cos kot (2), the 


(1) and the output quantity with ¢ «= 
relations 


r _ 2 Mt] s y B, 
ra a > sin © of 4 cos - sf 44, 
s=Q 


Jo 


x [K, (ka) sin *% kj — K, (hayeos >] (3) 


f=a = 


= 3-25 a Sidhe a 


x [Ky (ka) coa sa Ay + Ke (ko) sin ti), 


ee eee el ree eves: 
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hold for the Fourier ooeffioient. Here, f° fy ones fuel are the values 


nO of the external effeot f(t) at the instances of tine 
ty t,* t+ an/m, coos 4g 6. 2n(m-1)/mu, which, together with x, 


occurs at the input of the non-linear element. For the initial quantity 
Ze att the relation 


aif 20K x [, (ke) cos *£ k(6— j) + Ryko) sia 2 (a --/) +e 


oat 


- ‘aquations for Aye By or x, may approximately be described aa periodic 


holda at the same instances of time. In agreement with (3) and (4), the rs 
motion with the period 2x/w, 


aie af » Q py { K,(kw)cos “Bk (a — j) + Ki; (ko) sin © k(c ~n)} es 


5 h— ry bias 
-_ e y2 (%2) Re >) (sa) e Ne . ay (8) - 
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m~—t n ; , 
Ay = = > Q 3 sin o + Boos si + | x jh 
o j=0 += \ 
x [K, (kw) sin a sj — K, (ko) cos si| . (5) 
By she re remy, ee se Bit es 
By= 2 J 2 YAasin si + Be cose si +H > ae 
j=0 s=0 


: jenn 
x [K, (kw) cos 2 sj + Ky, (kw) sin =. si| 


From (5) and (6) it ie possible to approximate the periodic motion of a 
non-linear system. In the further parts of this peper, three ways are 
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shown of carrying out this approximation with (3) and (6). The method of 
the trial hypothesis (trial ansatz) assumes a certain position of the 
points Kor Xyeee Ki, on the linear parts of ths characteristic of the 


non-linear terms, whereby the systems of equations (5) or (6) becone 
linear with reapect to Aus By or Fh From this inear systems, the 


required quantities are determined, after which the correctness of the 

trial ansatz is checked. Furthermore, iteration methods may be applied 

to (5) and (6) directly, which are also briefly discuased. As the last 

method for approximation of motion of the gysten, the continuation of 

the solution with respect to the parameters is dealt with. This method : 
ia very useful, and in its application the paranieter, according to which “a 
the solution is continued, may be either one of the parameters of the V 
systen investigated or a parameter from equatiors with known solutions, 

Which was introduced for the purpose of continuing the solution. Some 
Calculations were carried out by A. Al'tman and M. Yudkovich. There are 

7 figures and 21 Soviet references. 
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\UTHGrS 4 Neymark, Yu.J., Kinyapin, S.D, 
TLL: On the establishment of periodic motion arising from 
quilibrium state ona discontinuity surface 


Radiofizika. 


an e€ 


PedlbcICAL: lavestiya vysshikh uchebnykh zavedeniy. 
v.5, no.6, 1962, 1196-1205 

Vea The phase plane method is used to investigate the 

cetablichment of periodic motion due to change of parameters from 

an equilibrium state ina system described by n first order 

differential equations. The method is applied to a relay system \ 

and the ph ve trajectories of such a system in the neighborhood of 

the equilibrium point during the establishment of the periodic 


pation are determined. There are 2 figures. 


VooCCLATIGN: Nauchno-issledovatel 'skiy fiziko-tekhnicheskiy 
institut pri Gor'kovskom universitete (Physicotechnical 
scientific Research Institute at Gorkly University) 


Ea LET SD: May 16, 1962 
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Relation between small changes of a system of differentiai 


equations and the corresponding point maoping 


148, no. 2, 1963, 2861-233 


TITLE: 


PERIODICAL: Akademiya nauk SSSR. Doklady, Vv. 


Phe point mapping ~ of the | 


TEXT: The following theorem is derived: 
the phase trajectories of the 


hypersurface 5S in itself is produced by 
differential equations dx, /dt = XK, (%yoXpeeeer%q) (daty2yeeeeN)e Let ¥ V/ 
Let the phase trajectory - hich passes through ‘3 


be a fixed point of T. 
t contacting it. Then the point mapping 


M~ cut the hypersurface withou 


all 

= 7 i 

a a es may be produced by the phase trajectories of differential 
\) in a 


equations of the type ax, /dtaX,(x4sXg100 49%) + oy (xyrererXni 
limited neighborhood of the point M~ when > ta sufficiently small. + : 


denotes an arbitrary and m-fold continuously differentiable mapping, and 
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continuousi diz i j 
Tespect to Ky sXonee eg . These functions and their first ire} partial 


= 0. 


derivatives vanish for 
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TITLE: Equations of motion for systems with nonlinear nonholonomic relabions 


SOURCE: Prikladnaya matematika 4 makhanika, V» 28, nde ly 1964, 51-59 


TOPIC TAGS: equation of motion, nonlinear nonholonomic relation, analytic 
mechanics, virtual perturbation, Appell -Gamel example 


ABSTRACT: The authors prove that the equations of motion of a system with a 

nonlinear nonholonomic relation, obtained by Gamel, do not describe its behavior 

af one considers that it is a limiting case of a nonholonomic system with linear 
relations. Apropos the possibility of realizing nonlinear nonholonomic relations, | 

various works on this subject do not actually contain examples of systems with 
nonlinear ideal nonholonomic relations which are essentially different from the a 
example of P. Appell given by him in 1911. This example was carefully studied by | 
Gamel, who set up equations of motion for it, starting from the conventional 
definition of virtual perturbations for systens with nonlinear nonholonomic Vie 
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